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Inventor: Miwa, Takayuki Suzuki Yuichi 

An applicant Miwa, Takayuki 

Miwa, Takayuki Furukawa Denki KK 

Title of the invention 
Middle ear implant 

[Detailed description of the invention] 
[engineering department] 

The patient which caused hypacusis by a failure of auditory ossicle employs 
the present invention. 

It is middle ear implant of external acoustic meatus arming type. 

[A means for solving problem of problems and the action] 
The present invention takes warning by prior-art problems such as for example 
the above. 

It provides middle ear implant of the external acoustic meatus arming model 
that "anchoring is simple, and hold of a parts is easy' 1 for. 
The present invention is put in an oscillator comprising magnetic material 
installed middle ear implant in stapes and external acoustic meatus to 
accomplish this purpose. 

It comprises an electromagnetic coil making it oscillate an oscillator with "fault 
connection / contact" status. 

There is oscillating current depending on the tone that it caught in a mic. 
It arranges it with the signal conditioning stem which spreads it in the 
electromagnetic coil. 

According to the present invention, it does an oscillator installed in stapes and 
an electromagnetic coil making it oscillate it with an anomalous style. 
It puts an electromagnetic coil in external acoustic meatus. 
By the system, anchoring becomes simple, and hold of a parts becomes easy, 
too. 
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[Example] 

Figure 1 and figure 2 show one embodiment of the invention. In the drawings, 
it seems to become the following. 

(11) External acoustic meatus 

(12) Middle ear 

(13) Inner ear 

(14) Stapes 

(15) Earlobe 

Middle ear implant of the present embodiment comprises "oscillator 21 
installed to stapes 14", "electromagnetic coil 22 making oscillator 21 oscillate". 
Oscillator 21 is formed in iron and magnetic material such as a magnetic fluid. 

It goes through bath These 23, and it is installed to stapes 14. Bath These 23 is 
made by metals (Ni - Ti / Ti system alloying) / ceramic. 

It is installed to make a sound conduction voice and device sex better. As 
shown in figure 3, stapes 14 can install oscillator 21 without the use of a bath 
These. 

Electromagnetic coil 22 is supported to ball joint 24. 

It is disposed to be opposed in oscillator 21 and non-contact condition. Ball 
joint 24 can set sense of electromagnetic coil 22 freely. 

This middle ear implant comprises receiver 25 set on the root of earlobe 15. It 
is connected to receiver 25 through electromagnetic coil 22 and connector 26 
electrically. 

FM signal has been sent from receiver 27 installed in receiver 25 as shown in 
figure 4 particularly with radio. Configuration of transmitter 27 is as follows. 
Computer\, Control\, Communication does the sound that it caught with mic 28 
to filter 29, PLL (Phase Lock Loop) line 30. 

It gives microcomputer 3 1 signal in accord with a phonic condition of 
periphery. With microphone and computer 3 1, a tone determines useful tone / 
noise by the signal. 

In addition, it is determined whether loudness is unreasonable by them. It does 
it by the decision result with equalizer 32 as follows. 

As for it, highlight / attenuates a particular frequency band so that "the tone that 
a person is easy to hear in correspondence with a tone" is provided. With 
microcomputer 3 1 , selection / controls a frequency characteristic of equalizer 
32. It converts the signal which it handles it and got such as for example greater 
or equal to FM signal with transmitter 33 and sends it to receiver 25 by, radio. It 
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is possible for signal conditioning system as follows as above when it uses 
microcomputer 3 1 . 

It is easy to "pick up a tone and can do" it, 
It can "cut noise if possible" 
It can "cut unreasonable input" 
As things mentioned above. 

It can approach the facility that human ear has rather than them It can make 
"highlight / damps" freely, and particular frequency band assume that it 
employs an equalizer. 

Therefore, it can get an aural condition and the tone that it likes it, and became 
you of user each person. 

Greater or equal is example of the present invention, and the present invention 
includes the following operation carrying rather than a thing limited to this. 
It adds a permanent magneto to an electromagnetic coil and boosts power, it 
can take out.bass, too. 

It transmits a tone with the status that made an oscillator come in contact with 
an electromagnetic coil. 

It does not use radio in signal conditioning system, it is the thing which put all 
of a signal conditioning system in "the root of an earlobe or external acoustic 
meatus". By way of example only, the thing which arranged signal 
conditioning system from microphone and an amplifier. 

[An effect of the invention] 

Middle ear implant of the present invention does an electromagnetic coil 
making oscillator and it to install in stapes oscillate with distinction. After 
having installed an oscillator in stapes, is put an electromagnetic coil in external 
acoustic meatus. 

Therefore, anchoring is extremely easy and can easily do maintenance, too. 
There is advantage that safety is high in inner ear not being connected to an 
electromagnetic coil directly. 
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[Brief description of drawings] 
Figure 1 

The oblique view which shows busy condition of middle ear implant 
concerning example of the present invention 
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Figure 2 

The oblique view which shows an important point of middle ear implant 
Figure 3 

The oblique view which shows an important point of middle ear implant 
concerning example other than the present invention 

Figure 4 

It is a block diagram showing an example pro-signal conditioning used for 
middle ear implant of the present invention. 

(11) External acoustic meatus 

(12) Middle ear 
(14) Stapes 

(21) An oscillator 

(22) An electromagnetic coil 

(24) A ball joint 

(25) Receiver 

(26) A connector 

(27) A transmitter 

(28) Microphone 

(31) A microcomputer 

(32) Equalizer 
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